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Preferably, the recesses ( 5) which penetrate the support sheet are formed in the sides of the support sheet. 

- ADVANTAGE - Reduces mounting height of electronic component. Facilitates mounting of electronic component 
to printed circuit board. 
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Tl - ELECTRONIC ELEMENT AND PEDESTAL SHEET FOR MOUNTING IT 

AB - PROBLEM TO BE SOLVED: To suppress the mounting height of an electronic element and, at the same time, to 
make the handling of the element easier, by forming inserting holes for inserting the end sections of windings on 
one surface of a pedestal sheet on which the element is mounted and by forming first electrodes within the 
extents covering the inserting holes. 
- SOLUTION: Four inserting holes 6 are formed through a pedestal sheet 1 from one surface (front surface) to the 
other surface (rear surface) and first electrodes 3 are fomried near the four comers of the sheet 1 so that the 
holes 6 may be contained within the extents of the electrodes 3. On the other surface (rear surface) of the sheet 
1 , second electrodes having smaller areas than the first electrode 3 have are formed near the four comers except 
the spots where the holes 6 are formed. In addition, recesses 5 are formed on the side faces of the sheet 1 
adjacent to the surface on v\4iich the first electrodes 3 are formed so that the recesses 5 may pass through the 
first electrodes 3 formed on the firont surface and second electrodes fonned on the rear surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the insertion to which the edge of the aforementioned coil is inserted in the element main 
part which consists of the magnetic substance and a coil wound around this magnetic substance, and 
the whole surface in which the aforementioned element is attached - a hole and the aforementioned 
insertion - the electronic device which consists of a plinth sheet which has the 1st electrode formed 
in the wrap range in the hole 

[Claim 2] The electronic device according to claim 1 characterized by forming the crevice which 
penetrates the aforementioned whole surface, this, and the other sides in an opposite side on the side 
of the aforementioned plinth sheet. 

[Claim 3] the aforementioned whole surface - an opposite side - on the other hand — alike - the 
aforementioned insertion - the electronic device according to claim 1 characterized by having the 
2nd electrode prepared in the range which avoided the hole 

[Claim 4] The electronic device according to claim 3 characterized by forming in the side of the 
aforementioned plinth sheet the crevice which penetrates the aforementioned whole surface, and a 
field besides the above, putting a conductive material on the aforementioned crevice, and making it 
flow through the 1st electrode of the aforementioned whole surface, and the 2nd electrode of a field 
besides the above electrically. 

[Claim 5] The electronic device according to claim 1 characterized by preparing the shield pattern 
which consists of a metal thin object which suppresses the magnetic leakage flux from an element 
main part in the element main part wearing side by the side of the aforementioned whole surface. 
[Claim 6] the insertion to which the edge of the aforementioned coil is inserted in the whole surface 
side in which an element is attached ~ a hole and the aforementioned insertion — the plinth sheet for 
electronic device mounting which has the 1st electrode formed in the wrap range in the hole 
[Claim 7] the aforementioned whole surface side ~ an opposite side - on the other hand — a side — 
the aforementioned insertion - the plinth sheet for electronic device mounting according to claim 6 
characterized by forming the 2nd electrode in the range which avoided the hole 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an electronic device, 
especially the technology of electronic device structure in which it was small and was suitable for 
the surface moxmt. 
[0002] 

[Problem(s) to be Solved by the Invention] The following technology is known when it mounts an 
electronic device with the cyclic structure in the circuit board like an inductance element. 
[0003] Drawing 1 (a) is an example for mounting a toroidal core in the circuit board. With this 
technology, paste up a toroidal core on the whole surface of the plate of a flat-surface rectangular 
head with adhesives, make the edge of a coil insert in the breakthrough prepared in this plate, and it 
is made to project to an opposite side side, and is considering as the lead pin. 
[0004] However, the mounting height on the ckcuit board is needed, and the structure of preparing 
such a lead pin caimot be meeting the demand of a surface mount in recent years. Moreover, since 
the lead pin and the coil were imited, the quality of the material in consideration of intensity had to 
be chosen, and there was also a problem of becoming cost quantity. 

[0005] Drawing 1 (b) shows the example of the drum core which wound the coil. The plinth sheet 
consists of resins, the electrode is laid xmderground into this resin, and the edge of an electrode is 
exposed on the inferior surface of tongue of a base plate. And the protrusion electrode for fixing the 
edge of a coil is formed in the side of a base plate. And the nose of cam of a coil is twisted around a 
protrusion electrode, and this winding portion is being fixed with solder. It has stracture in which a 
surface mount is possible to the circuit board by such composition. 

[0006] However, in order to add the thickness for the thickness of the whole base plate becoming 
large in order to secure the above-mentioned protrusion electrode, and projecting further, and 
soldering the diameter of a cross section of a coil and this coil in electrode section, the formation of 
a thin form of the whole element at the time of mounting was difficult. And the plinth sheet which 
has such complicated composition also had the problem that production time and cost became high. 
[0007] Furthermore, with the technology shown in drawing 1 (a) and (b), there was a problem that a 
certain amount of thickness is required for a base plate in order to hold a core main part, and 
remarkable mounting height will be needed fi-om the circuit board. 

[0008] Although mounting an element as it is on the circuit board fi^om such a problem, without 
using a base plate is also considered, the coil of workability is bad to a narrow sake, and it is 
difficult for soldering the nose of cam of the coil which extended fi-om the core to the electrode on 
the circuit board to put on the same mounting automation line as the surface mounted device of 
fiirther others. 

[0009] In case this invention is made in view of such a point and a variant electronic device like an 
inductance element is mounted, while offering the technology which can suppress mounting height, 
the handling at the time of mounting offers easy technology, 
[0010] 

[Means for Solving the Problem] this invention was made into the following meanses in order to 
solve the aforementioned technical problem, the insertion to which the edge of the aforementioned 
coil is inserted in the element main part with which the 1st means consists of the magnetic 
substance and a coil wound around this magnetic substance, and the whole surface in which the 
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aforementioned elennient is attached — a hole and the aforementioned insertion — the electronic 
device consisted of plinth sheets which have the 1 st electrode formed in the wrap range in the hole 
[001 1] Thereby, it can be made to flow through the 1st electrode of the above, and the circuit board 
electrically by the bridging which has the conductivity of solder etc. at the time of mounting to the 
circuit board of a plinth sheet. As an element main part, the thing of varioxis configurations like an 
EI type core, a toroidal core, and a drum core can be used. Moreover, the insulating material 
generally used as a plinth sheet as wiring substrates, such as a glass epoxy resin, phenol resin, 
nylon, and PET, PBT, can be used, and an electrode can form the electrical conducting material of 
copper foil, and copper coating and others by methods, such as sticking by pressure, an application, 
vacuum evaporationo, and plating, to the aforementioned plinth sheet, 

[0012] The 2nd means forms the crevice which penetrates the other sides which are in the side of 
the aforementioned plinth sheet at the aforementioned whole surface, this, and an opposite side in 
the 1st means of the above. By preparing such a crevice, positioning of the element at the time of 
mounting of a up to [ the circuit board ] becomes easy. Moreover, when bridgings, such as solder, 
enter the crevice concerned, it becomes possible to certainly fix on the circuit board. The 1st 
electrode of the above and ttie electrode on the circuit board flow according to the capillarity of the 
solder which furthermore entered the crevice. 

[0013] the 3rd means - the 1st means of the above - setting - the aforementioned whole sxirface ~ 
an opposite side — on the other hand — alike — the aforementioned insertion — the 2nd electrode 
prepared in the range which avoided the hole is prepared Thus, by constituting, a surface mount is 
completed only by positioning the 2nd electrode by the side of the rear face of a plinth sheet (on the 
other hand side), and the electrode on the circuit board, and giving a solder flow process, and only 
the thickness of an element main part and a plinth sheet is sufficient also for mounting height. 
[0014] moreover, the edge of a coil — insertion - the portion in which the electrode is prepared 
since the 2nd electrode is not formed in the circumference which projected from the rear-face side 
(on the other hand side) when it is made to insert in a hole — comparing — since the adhesion of the 
solder in this portion is not not much good — projection — cutting and removal at the nose of cam of 
a coil can be performed easily the bottom 

[0015] The 4th means forms the crevice which penetrates the aforementioned whole surface, and a 
field besides the above on the side of the aforementioned plinth sheet, puts a conductive material on 
the aforementioned crevice, and makes it flow through the 1st electrode of the aforementioned 
whole surface, and the 2nd electrode of a field besides the above electrically in the 3rd means of the 
above. 

[0016] Mounting with a field of a conductive material put on such a crevice to the circuit board 
using the 2nd electrode is attained by making it flow through the 1st electrode of the above, and the 
2nd electrode as a through hole electrode. 

[001 7] In addition, the conductive material put on a crevice may be bridgings, such as solder used at 
the time of mounting of the circuit board. By using real wearing solder, mounting to the circuit 
board and an inter-electrode flow are realized simultaneously. 

[0018] The 5th means prepares the shield pattern which consists of a metal thin object which 
suppresses the magnetic leakage flux fi-om an element main part in the 1st means of the above in the 
element main part wearing side by the side of the aforementioned whole surface. 
[0019] By preparing a shield pattern in a plinth sheet, the electronic circuitry stabilized without 
having influence of magnetic flux on the wiring on the circuit board can be constituted. And this 
shield pattern can be formed simultaneously with the 1st electrode of the above by etching etc. 
[0020] the insertion to which the edge of the aforementioned coil is inserted in the whole surface 
side in which, as for the 6th means, an element is attached — a hole and the aforementioned 
insertion ~ it is the plinth sheet for electronic device mounting which has the 1 st electrode formed 
in the wrap range in the hole 
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[0021] With this plinth sheet, mounting of a surface mount to the circuit board of the element of the 
shape of the element of a difficult configuration, for example, annular, and a cylinder is attained 
conventionally, further — such — insertion ~ the conventional technology explained by making the 
nose of cam of the coil of an element insert in a hole, and making it fix with the 1st electrode - it 
projects, and since the electrode is unnecessary, a plinth sheet can be formed thinly enough 
[0022] the 7th means - the 6th means of the above - setting - the aforementioned whole siuface 
side — an opposite side — on the other hand — a side - the aforementioned insertion — the 2nd 
electrode is formed in the range which avoided the hole thereby — the edge of a coil — insertion — 
the portion in which the electrode is prepared since the 2nd electrode is not formed in the 
circumference which projected firom the rear-face side (on the other hand side) when it is made to 
insert in a hole - comparing - since the adhesion of the solder in this portion is not not much good 

- a protrusion - cutting and removal at the nose of cam of a coil can be performed easily the 
bottom Therefore, it becomes possible to form the rear-face side of a plinth sheet in respect of [ 
which projects and does not have a portion ] being flat, and moxmting to the circuit board is easy, 
and becomes possible [ raising moimting reliability ]. 

[0023] 

[Embodiments of the Invention] The operation form of this invention is explained based on 
drawing. Drawing 2 is the fi*ont view showing the state where the drum core was laid on the plinth 
sheet in the operation form 1 of this invention. Moreover, the fi-ont view and drawing 12 which 
show the state where drawing 1 1 equipped the circumference with the shield core are a perspective 
diagram corresponding to this. 

[0024] As shown in these drawings, this operation gestalt 1 consists of a drum core 2 with which 
the whole surface of the plinth sheet 1 and the plinth sheet 1 of the flat-surface square piece 
configuration which consists of insulating materials, such as a glass epoxy resin, phenol resin, 
nylon, and PET or PBT, was equipped. 

[0025] the insertion penetrated at the rear face as the whole surface side (fi-ont-face side) of the 
plinth sheet 1 is shown in drawing 3 - the hole 6 is formed in four places four comers near [ and ] - 

- respectively — the 1st electrode 3 — having --**** — the above-mentioned insertion — the hole 6 
is formed within the limits of this 1st electrode 3 This 1st electrode 3 is formed with copper foil or 
copper coating. Such an electrode pattern sticks copper foil by presswe all over the resin substrate 
which constitutes the plinth sheet 1, can print a predetermined mask pattern and can obtain it by 
carrying out etching processing. 

[0026] on the other hand - the plinth sheet 1 - on the other hand, the side (rear-face side) has the 
2nd electrode 13 near the four comers, as shown in drawing 4 this 2nd electrode 13 is formed in an 
area smaller than the 1st electrode 3 by the side of a firont face ~ having - the especially 

above-mentioned insertion — it is not formed in the portion of a hole 6 This 2nd electrode 13 can 
also be formed by the same method as the 1st above-mentioned electrode 3 . 

[0027] insertion — the nose of cam of the coil 1 1 which extended fi-om the drum core 2 as shown in 
drawing 12 is inserted in a hole 6 As shown in drawing 5 here, the 1st electrode 3 and coil 1 1 by the 
side of a plinth sheet fi-ont face are fixed while they flow electrically with solder 12. And cutting 
removal of the portion projected fi-om the rear-face side of the plinth sheet 1 by the point of a coil 
1 1 is carried out. this cutting removal - facing — this operation form - the 2nd electrode 13 by the 
side of the rear face of the plinth sheet 1 - insertion - it is not formed near the opening of a hole 6 
Therefore, in case the flash (state as shown in drawing 6 ) by the side of the rear face of solder 12 
can also be prevented and cutting removal of the nose of cam of a coil 1 1 is carried out, the 2nd 
electrode 13 is not damaged. 

[0028] In addition, as a modification of the plinth sheet 1, as shown in drawing 7 , you may form 
the shield pattern 4 in the center by the side of the fi-ont face of the plinth sheet 1 . This shield 
pattern 4 was formed with the same material as the 1st electrode 3, in case it ♦♦♦♦♦*****s, can 



5 



mask the copper foil stuck to the plinth sheet 1 by pressure with the 1st electrode 3, and can form it 
simultaneously with the 1st electrode 3, 

[0029] It is circular and also this shield pattern 4 can be considered as annular [ which is shown in 
drawing 9 ], as shown in drawing 7 , and a multiplex annular configuration as shown in drawing 10 
. Moreover, although you may insulate electrically [ the 1st electrode 3 ], you may make it flow 
througji the shield pattern 4 electrically with one of the 1st electrode 3 which constitutes a grand 
terminal as shown in drawing 9 . 

[0030] In addition, the insulator layer which consists of a resin may be put on the upper surface of 
the shield pattem 4, and insulation with the drum core 2 may be secured. The magnetic leakage flux 
from the drum core 2 can be suppressed, when moimted in the circuit board by the shield pattem 4, 
with it, the influence by the magnetic flux to the circuit board can be prevented, and the stable 
element property can be realized. 

[0031] Moreover, as shown in drawing 8 , the crevice is established in the side which adjoins the 
field in which the 1st electrode of the plinth sheet 1 is formed. This crevice 5 is constituted so that 
the 1st electrode by the side of a front face and the 2nd electrode 13 by the side of a rear face may 
be penetrated. The vacuum evaporationo of copper foil or the aluminum maybe carried out to the 
inside of this crevice 5, and a through hole electrode may be given. While the 1st electrode 3 and 
the 2nd electrode 13 flow electrically by giving such a through hole electrode, in case it mounts in 
the circuit board, the jimction nature of an electrode and solder increases. 

[0032] Moreover, you may make it make it flow through the 1st electrode and the 2nd electrode for 
the first time with solder etc. at the time of mounting, without preparing a through hole electrode in 
a crevice 5. If it does in this way, a manufacture man day can be shortened. 

[0033] As shown in drawing 1 1 and drawing 12 , the drum core 2 is attached in the front-face side 
of the plinth sheet 1 explained above with adhesives. The cylinder wall-like shield core 14 is fitted 
in the circumference of this drum core 2. The edge of the coil 1 1 which extended from this shield 
core 14 is processed as above-mentioned drawing 5 explained. 

[0034] With this operation form, sum total height was able to constitute the inductance element 
which is 3.5mm from using the drum core (a height of about 3.2mm) and plinth sheet (0.2mm in 
thickness) of a flat form. With the conventional technology ( drawing 1 (b)), large thin form-ization 
is realized compared with sum total height being 6.4mm (drum core height : 5.2mm, plinth sheet 
thickness : 1.2mm). 

[0035] with this operation gestalt, drawing 5 explained especially - as ~ the insertion by the side of 
the rear face of the plinth sheet 1 - since it is the structure where an electrode (the 2nd electrode) is 
not prepared in the circumference of a hole 6, there is no flash of the solder 12 by the side of a rear 
face, and cutting removal at the nose of cam of a coil 1 1 is easy Therefore, the rear-face side of the 
plinth sheet 1 can be constituted mostly flatly, and mounting of it stuck to the circxut board is 
attained. 

[0036] Drawing 13 and drawing 14 attach the toroidal core 15 on the plinth sheet 1 instead of the 
drum core 2. thus — according to this operation gestalt — everything but the drum core 2 or the 
toroidal core 1 5 — the element of what configuration « you may use — the variant electronic device 
difficult especially conventionally - the circuit board - mounting — suppose that it is easy 
[0037] 

[Effect of the Invention] According to this invention, an electronic device with little mounting 
height can be offered. Moreover, the plinth in which mounting to the circuit board of a variant 
electronic device is possible can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing showing the inductance element of the conventional technology 
[Drawing 2] Front view showing the inductance element of this invention 
[Drawing 3] The plan showing the front face of a plinth sheet 
[Drawing 4] Rear view showing the rear face of a plinth sheet 

[Drawing 5] Elements on larger scale showing the method to the plinth of a coil "cling" 
[Drawing 6] insertion on the back - the enlarged view for explaining un-arranging at the time of 
forming an electrode in the circiraiference of a hole 
[Drawing 7] The plan showing the modification of a plinth sheet 

[Drawing 8] The perspective diagram showing the formation state of the crevice of a plinth sheet 
[Drawing 9] The plan showing the modification of a plinth sheet 
[Ehrawing 10] The plan showing the modification of a plinth sheet 

[Drawing 1 1] Front view showing the state where it equipped with the drum core on a plinth sheet 
[Drawing 12] The perspective diagram showing the state where it equipped with the drum core on a 
plinth sheet 

[Drawing 13] The perspective diagram showing the state where it equipped with the toroidal core 
on a plinth sheet 

[Drawing 14] Drawing showing the state where it equipped with the toroidal core on a plinth sheet 
[Description of Notations] 

1 Plinth Sheet 

2 Drum Core 

3 1st Electrode 

4 Shield Pattem 

5 Crevice 

6 Insertion — Hole 

1 1 Coil 

12 Solder 

13 2nd Electrode 

14 Shield Core 

15 Toroidal Core 
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